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In exercising science and technology policies it is important to know what impacts a
research and development activity in a given field will give on the whole economy, how
research and development activities in different fields will affect each other and what effects
they will collectively have. There have been some researches that attempted to analyze
relationship among different fields of science and technology, with the above question in
mind; however, very few have ever quantitatively analyzed this question and yielded
noticeable results, because of the inherent complexity of this question. This study, while
considering the results of the past studied in this field, aims to directly expand the methods
of inter-industry relations analysis, a method of proven capability and performance for
analyzing industrial activities, to develop a science and technology relations model.
The input-output model, or alternatively called inter-industry relations model, proposed by
W. Leontief has been established as a method to analyze the relationship among productive
activities in different fields and its basic methods have been consolidated.
The input-output model expresses in the form of a matrix the relationship among inputs and
outputs of goods and service across the industries. The portion of the outputs from the
different industries directed to capital investment determines the increments of outputs by
these industries. This enables analysis of yearly changes in outputs of these industries by
means of the fixed capital formation coefficient matrix.
The fundamental equation is expressed as follows:
Ax + BΔx + c = x (1)
where
x: column vector with outputs of each industry as elements
A: input coefficient matrix expressing relationship among different industries
Δx: increment of x
B: fixed assets formation coefficient matrix
c: ultimate demand vector.
The Management and Coordination Agency has issued detailed statistical data for A and B
of Equation (1) every five years since 1965. The A and B matrixes clearly express the
industrial structure in terms of relationship between the input-output relations and
compositions of manufacturing facilities, and in this sense, these may be considered to be
an expression of the technological structure of industry. The main function of the inter-
industry relations analysis is to study the contents and yearly changes of A and B, both
being statistical data, and to proceed with the analysis of the interdependence of individual
industries. This study is to identify theoretical fundamentals which should enable metrical
analysis of the effects of research and development activities on the industrial structure, or
A and B.
The driving force for changing industrial structure lies in the level of scientific and
technological knowledge. The scientific and technological knowledge cannot be obtained
overnight. It can only be accumulated bit by bit as a fruit of continuous research and
development activities for many years since long past. Such a stock of scientific and
technological knowledge in each industrial sector gives rise to new manufacturing processes,
new goods and services which change the industrial structure.
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Now, the study is confronted with a question of how to express the scientific and
technological structure and how to express its effects on the manufacturing activities. The
study has set forth the following basic equations for inter-industry relations including the
technological changes.
Axt + (Bt +1 -Bt)xt +1 +Bt (xt +1 -xt)+ct =xt
At+≡At+1(Φt, Ψt, λt, At)
B+1≡B+1( Ψt, λt, Bt) (2)
where
0t: quantity at tth period
Φ, Ψ and λ have been introduced as parameters for structural changes. More specifically,
Φ is proposed as the purchase of intermediate inputs for research and development, Ψ as
purchase of facilities for research and development and λ as personnel expense that could
become stocks of knowledge. The functions for parameters for A and B should be developed
as a result of studies on a number of research and development cases. The statistical data
inputs for estimating parameters regarding research and development activities could be
obtainable in detail from the Survey of Research and Development conducted every year by
the Management and Coordination Agency. These surveys provide information on the kinds
of goods in which research and development investments were made by each industrial
sector. The data on patent applications and presentations at symposiums are available from
the existing data banks. These data could serve as a supplement to grasping and evaluating
the research and development activities. This study, with the limit of availability of data in
mind, studied how the existing input-output tables could be expanded to utilize the
available data. As a result of these endeavors the study proposed to separate economic
activities of each industry, or each enterprise, into production sector and research and
development sector to clarify their input-and-output relations. The study also considered
separately inputting into the table the stock of knowledge accumulated as a result of
investment in research and development activities on one hand and dynamic expansion of
the input-output table on the other, to enable it to incorporate the effects of new products.
This study group has been studying, along with the study on the theoretical base for the
fundamentals of science and technology relations model, the actual status of research and
development by the industrial sector, so that the model may become a more practical one
to better reflect actual behaviors of enterprises.
This study was done during the period from January to April this year. The study was able
to receive cooperation of 20 private enterprises which are all executing large-scale research
and development activities. These enterprises generously provided the study team with
detailed information on status of their research and development activities and detailed
information on typical research and development projects. The data are now being analyzed.
Research and development activities are very varied. Now, the study team is convinced that
different types of projects should be analyzed and evaluated separately for building
fundamentals of science and technology relations models.
As is explained above, this study challenges a difficult theme of quantifying a very complex
concept of scientific and technological knowledge and evaluating its effects on industry. The
study has been able to build a basic concept for the fundamentals through the works so far
done. The study will proceed with construction of a science and technology relations model
and its demonstration, on the basis of the existing data and the data obtained through the
surveys on the enterprises.
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